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Background. Depressive disorders are associated with substantial risk of premature mortality. A number of factors may contribute
to reported risk estimates, making it diﬃcult to determine actual risk of excess mortality in community cases of depression. The
aim of this study is to conduct a systematic review and meta-analysis of excess mortality in population-based studies of clinically
deﬁned depression. Methods.Population-based studies reporting all-cause mortalityassociated with a clinically deﬁned depressive
disorder were included in the systematic review. Estimates of relative risk for excess mortality in population-representative cases
of clinical depressive disorders were extracted. A meta-analysis was conducted using Stata to pool estimates of excess mortality
and identify sources of heterogeneity within the data. Results. Twenty-one studies reporting risk of excess mortality in clinical
depression were identiﬁed. A signiﬁcantly higher risk of mortality was found for major depression (RR 1.92 95% CI 1.65–2.23),
but no signiﬁcant diﬀerence was found for dysthymia (RR 1.37 95% CI 0.93–2.00). Relative risk of excess mortality was not
signiﬁcantly diﬀerent following the adjustment of reported risk estimates. Conclusion. A mortality gradient was identiﬁed with
increasing severity of clinical depression. Recognition of depressive symptoms in general practice and appropriate referral for
evidence-based treatment may help improve outcomes, particularly in patients with comorbid physical disorders.
1.Introduction
Depressive disorders make a substantial contribution to
the global burden of disease [1–3]. Their contribution to
disease burden is largely attributed to the high prevalence
of, and disability caused by, depression [1]. Contribution
to disease burden of premature mortality in individuals
with depression is less well studied, with the exception of
suicide and more recently coronary heart disease. Depressive
disorders are a well-recognized risk factor for suicide [4],and
increased treatment of depression has been associated with a
decrease in suicide rates [5, 6].
Increased risk ofexcessall-cause mortality has previously
been shown in psychiatric inpatients [7–9]. Excess mortality
in psychiatric inpatients has been associated with conditions
suchasgastrointestinal infection andrespiratory disease, and
previously attributed to conditions within hospitals or asy-
lums [10], although the introduction of modern psychiatric
treatments and shorter duration of stay in hospitals has
improved mortality outcomes for individuals hospitalized
with depression [11].
Deinstitutionalizationofindividualswithchronicmental
disorders has been continuing over the past 50 years [12],
with only a small proportion of those with depression
now hospitalized, and then for short periods. Due to
both increased reliance on community care [13]a n dl o w
treatment-seeking rates for depression [14], those hospi-
talised are more likely to be presenting with severe symp-
tomatology and not representative of depressive disorder in
the community. Despite improvements in the treatment of
depression,agrowingbodyofliteraturesuggeststhatpersons
with depressive disorder in the community still experience
excess mortality compared to those without depression.
Two pathways have been proposed leading to increased
mortality in depression. The ﬁrst is increased tendency
for adverse health behaviours [15]. Depression has been2 Epidemiology Research International
associated with greater likelihood of smoking [16, 17],
alcohol, and drug abuse [18–20] and more sedentary
lifestyles [21]. In those with chronic diseases, depression is
associated with noncompliance with medical treatment [22–
24] and worse health outcomes including increased deaths
[25]. The WHO World Health Survey (WHS) collected
data on mental disorders and a range of physical disorders
in 60 countries [26]. Respondents with depression and
one or more comorbid physical disorders had the worst
overall health states of all the disease states, including either
combined physical disorders or depression alone.
T h es e c o n dp a t h w a yi sb a s e do nab o d yo fe v i d e n c e
suggesting a biological progression [27], including the
dysfunction of inﬂammatory response [28]. Depression has
been described as an independent risk factor for both
coronary heart disease [29]a n dan u m b e ro fc a n c e r s[ 27]. It
has also been independently associated with increased levels
of inﬂammatory markers [30, 31]. While this ﬁnding is not
always consistent, it may be that methodological diﬀerences
between studies are having a confounding eﬀect on the
relationship. For example, one study where an association
was not found reported depression as identiﬁed through the
General Health Questionnaire (GHQ) [32]. This measure is
likely to reﬂect subthreshold depressive symptomatology, as
well as clinical depression. This highlights the importance
of a consistent deﬁnition of depression when looking at
associationswithadversehealthoutcomes.Inﬂammationhas
alsobeenimplicatedinthepathogenesisofarangeofchronic
diseases including diabetes [33], atherosclerosis, and related
high mortality diseases such as coronary artery disease [34].
Thus depression is thought to be a contributing factor to the
development of these diseases and also associated with an
increased risk of mortality in those with comorbid physical
disease.
Previous systematic reviews have shown increased risk
of mortality in people suﬀering from depression [35–40],
especially in males and in those with severe depression [35].
However, previous estimates of mortality combined clinical
and community samples [35, 37] and nonclinical deﬁnitions
of depression [36, 38].
Three previous meta-analyses focusing on all-cause
mortality in community-based studies of depression [36,
38, 40] found higher mortality in those with depressive
disorders compared to those without. Pooled eﬀect sizes
ranged from1.56to1.81[36,38, 40].In two of theseanalyses
[36, 38], depression was variably deﬁned, based on both
clinically deﬁned depression (i.e., meeting internationally
recognized diagnostic criteria such as DSM [41]o rI C D
[42]) and subclinical depression or depressive symptoms
ascertained through symptom scales such as the General
Health Survey or CES-D. If severity is a mediating factor, the
inclusion of subclinical cases of depression may result in an
underestimate of excess mortality for depression.
Synthesis of the current evidence linking clinical depres-
sion with premature death, along with the identiﬁcation of
potential modiﬁers, may be relevant in informing public
health policy, and clinicalpractice aimed at reducing mortal-
ity.The aim of this paper and meta-analysis is to examine the
risk of premature mortality in clinically deﬁned depression
and identify factors which may inﬂuence reported mortality
estimates.
2.Methods
2.1. Data sources. A systematic search was conducted to
identify papers reporting mortality for population-based
studies of depressive disorders. The methodology follows
the recommendations by the Meta-analysis of Observational
Studies in Epidemiology (MOOSE) Group [43]. A broad
search string was developed with the assistance of a research
librarian to search electronic databases (Medline, Embase,
Psychinfo, Scopus and Google Scholar). Broad search terms
(mortality∗ death∗ fatality∗)a n d( m e n t a l ∗ psychiatric∗)
were employed as well as key words for speciﬁc mental
disorders, including depression, depending on database
requirements. Searches were limited to human participants
and individual-level analytic studies (either cohort or case-
control studies). No limitations were set on language of
publication. Article titles were scanned for relevance, and
abstracts of potential papers were read to identify duplicates,
further reduced the list according to predetermined criteria.
Prospective cohort or case-control studies were sought
reporting excess all-cause mortality. Studies were excluded if
they were not observational and analytic (e.g.; case studies
or treatment trials), did not report relative associations
betweenexposure and outcome(orprovided insuﬃcent data
to calculate eﬀectsize) ordid not containprimary data (such
as review articles). If multiple papers were identiﬁed from a
single study, the most recent or relevant article was included.
The full text of all potentially relevant papers was reviewed.
Citations from identiﬁed primary data papers, reviews, and
monographs were examined to locate additional sources of
data.
Depressive disorders were deﬁned as those disorders
meeting ICD or DSM diagnostic criteria (including where
survey tools map to these criteria) for depressive disorders.
Only studies based on samples from the general population
were included in analyses. Studies based on occupational
groups (e.g., veterans) or conducted in clinical settings, or
inpatient populations, were excluded to reduce the eﬀects
of potential confounders that may be associated with both
occurrence ofdepression and increased risk ofmortality, and
in the case of inpatient samples, where cases were more likely
to be severe [44].
A summary of the studies meeting the review’s inclusion
criteria is shown in Table 2. Studies meeting inclusion
criteria includedsamples identiﬁed with depressivedisorders
between 1952 and 2001 in Western Europe, North America,
Australia, and Africa.
2.2. Data Abstraction. Data extracted from papers included
study design, sample ascertainment, diagnostic instrument,
geographiclocation,adjustmentforconfounding,andlossto
followup. Design factors rather than aggregate quality scores
are perhaps more important in interpreting heterogeneity
across studies [43],hencea rangeofvariables reﬂecting study
methodology and reporting were also abstracted. OtherEpidemiology Research International 3
variables included sample descriptors (e.g., age, gender,
characteristics) and measurement parameters (e.g., type of
estimate, period of follow-up, error).
Adjusted estimates of relative risk and conﬁdence inter-
vals were extracted where reported. Estimates of relative risk
included odds ratios, hazard rate ratios, and standardized
mortality ratios. Numbers of exposed (depressed) and
nonexposed (controls) were extracted, as well as numbers
of deaths in each group. Where an adjusted eﬀect size was
not reported, or an adjusted eﬀect size was reported without
uncertainty, crude relative risk and conﬁdence intervals were
calculated using numbers of exposed and nonexposed and
relative numbers of deaths in each group.
2.3. Statistical Methods. Meta-analyses were conducted to
estimate pooled relative risk for all-cause mortality. Analyses
were carried out on STATA-IC 10 software. Due to the high
level of heterogeneity we used the metan function which
speciﬁes a random-eﬀectsmodel using theDerSimonianand
Laird method [45]. I2 statistics were calculated to determine
variation attributable to heterogeneity with a value of 0%
indicating no observable heterogeneity between studies and
larger values indicating increasing heterogeneity [46, 47].
Egger’s regression test for small study eﬀects was conducted
using the metabias function.
A stepwise metaregression was carried out to explore the
degree to which covariates explained the degree of between-
study variability [48]. A number of covariates identiﬁed
throughunivariateanalysiscomprisedtheoriginalregression
model. These included follow-up period, gender, age range
and deﬁnition of depression (major depression, dysthymia
or unspeciﬁed depression). The meta-regression was carried
out in STATA using the metareg command which reported
an adjusted R2 statistic. Covariates were then excludedone at
a time until the model reﬂected the greatest between-study
variability.
3.Results
Risk statistics for all-cause mortality were identiﬁed for
twenty studies (see Figure 1). Datawere reported for153,965
participants with 51% from Western Europe, 48% from
North America, and <1% each from Australasia and Africa.
After reviewing the articles and excluding duplicated sam-
ples, twenty studies from twenty-one papers provided an
estimateofriskforall-causemortalityincommunitysamples
[49–69]. The estimates were based on an estimated total of
13,090 deaths with a median follow-up period of 4.4 years
(range 1–17 years).
Excess mortality was signiﬁcantly higher in those with
clinically deﬁned depression compared to those without
depression (RR 1.67, 95% CI 1.48–1.90). In addition, a
dose-response eﬀectwas observedforpooled estimates when
depressive disorders were stratiﬁed by severity (Figure 2).
Relative risk for premature mortality in major depressive
disorder was highest with a RR of 1.92 (95% CI 1.65–2.23)
compared to studies reporting unspeciﬁed depression (RR
1.46 95% CI 1.22–1.76) and dysthymia (RR 1.37 95% CI
0.93–2.00).Heterogeneitybetweenstudieswasreducedwhen
the deﬁnitionwas narrowed to includeonlymajor depressive
disorder (I2 = 38.2%P = .066).
Males with depression had a 78% greater risk of dying
prematurely compared to controls and females with depres-
sion were at 63% greater risk (see Table 1). Ad hoc sensitivity
analyses were conducted to explore the relationship between
risk of excess mortality and various covariates such as
age range, study follow-up period, deﬁnition of depression
(MDD, unspeciﬁed depression, and dysthymia), and type of
estimate (RR, OR, SMR, HRR).
Seven studies reported risk of excess mortality for adults
inabroadagerange[49,52,62–65,68]andthirteenreported
on only older adults (60 years and over) [50, 51, 53–61, 66,
67, 69]. No studies were identiﬁed that reported risk for
children/adolescents or that stratiﬁed risk by age. Table 1
shows that risk of excess mortality was slightly higher for
samples comprising all adults compared to those only in
the older age group (RR 1.85 and 1.59, resp.). A higher risk
of excess mortality was also observed in studies that had a
follow-up period of less than ﬁve years (RR 1.91) compared
to those with follow-up periods of ﬁve years or greater (RR
1.41).
Approximately one quarter of studies identiﬁed reported
risk estimates adjusted for age and/or sex and slightly
fewer reported estimates adjusted for additional factors such
as demographic (marital status, education, or household
income), behavioral and health risk factors (smoking, alco-
hol consumption, or presence of other chronic disease). No
substantial diﬀerences were found between the pooled eﬀect
sizes for studies that adjusted for age and/or sex (RR 1.85),
thoseadjustedforadditionalriskfactors(RR1.77),andthose
that reported unadjusted eﬀect size (RR 1.59).
A stepwise metaregression was carried out to identify a
model explaining the greatest proportion of between-study
variance.Theﬁnalmodel,explaining80.4%ofbetweenstudy
variability, includedfollow-up period, gender,and deﬁnition
of depression. Residual variation due to heterogeneity (I2
res)
was reduced from 69.1% to 17.2%.
A funnel plot was generated with a ﬁtted regression line
from the standard regression (Egger) test for presence of
asymmetry (Figure 3). The plot of risk for excess mortality
is skewed and asymmetric with evidence of smaller studies
showing associations that diﬀer systematically from larger
studies (Egger’s test P<. 02). It is possible that small studies
showing little risk for excess mortality remain unpublished.
Alternatively small studies may overestimate risk compared
to larger studies.
4.Discussion
The present study found signiﬁcantly higher risk of excess
mortality in community cases of depression compared to
those without depression. Previous analyses have reported
eﬀect sizes ranging between 1.56 and 1.81 [36, 38, 40]. The
present review highlights the increased risk of premature
mortality with greater severity of symptoms. While major
depression was associated with almost twice the risk of4 Epidemiology Research International
Table 1: Pooled relative risk of excess all-cause mortality in community cases of depressive disorders.
Studies#
Depressive
disorder
(deaths/Total)
No depressive disorder
(deaths/Total) RR 95% CI I2∗
Overall 21 1,167/6,687 11,650/151,721 1.67 1.48–1.90 69.10%
Gender#
Males and females 16 982/5,620 9,291/90,765 1.66 1.42–1.94 75.10%
Males 5 82/377 1,263/28,669 1.78 1.27–2.51 61.60%
Females 5 103/690 1,096/32,287 1.63 1.32–2.02 14.10%
Disorder type#
Major depression 12 345/2,284 5,986/79,615 1.92 1.65–2.23 38.20%
Unspeciﬁed depressive disorders 8 738/4,183 4,277/67,797 1.46 1.22–1.76 70.00%
Dysthymic disorder 2 84/220 1,387/4,309 1.37 0.93–2.00 76.60%
Age range
Adults (all ages) 8 479/4,411 6,656/130,033 1.85 1.46–2.35 73.10%
Older adults (60+) 13 688/2,276 4,994/21,688 1.59 1.37–1.83 60.50%
Follow–up period
Less than 5 years 13 651/5,631 6,651/134,016 1.91 1.70–2.14 15.90%
5 years or more 8 516/1,326 5,089/17,705 1.41 1.23–1.62 55.30%
Adjustment factors
Unadjusted 10 462/1,151 5,115/17,996 1.59 1.25–2.01 57.50%
Age and/or sex 6 509/3,913 4,768/74,453 1.85 1.60–2.15 28.90%
Age and/or sex and other factors 5 196/1,623 1,767/59,272 1.77 1.32–2.38 61.70%
RR: relative risk; CI: conﬁdence intervals.
∗I2 represents as a percentage of the variation attributable to heterogeneity between studies.
#number of studies do not add up to 21 as 5 studies reported estimates for males and females, and 1 study reported estimates for both major depression and
dysthymia.
premature mortality, no signiﬁcant risk was found in
association with dysthymia. Inclusion criteria for this meta-
analysis were restricted to diagnostic instruments with high
speciﬁcity for clinically signiﬁcant depression. Subthreshold
disorders are likely to be associated with lower risk of excess
mortality.Inclusionofsubthresholddepressionordepressive
symptoms may bias pooled estimates toward the null.
The current review found a pooled estimate for excess
mortality higher than that reported by Harris and Barra-
clough [35] for major depression (SMR = 1.36). However,
due to data availability at that time, the earlier review
included papers published prior to DSM diagnostic criteria,
with diagnoses such as melancholia, unipolar depression,
primary depressive illness, and late onset primary clear-cut
depression. As this review has demonstrated, deﬁnition of
risk factor is an important source of variability. Greater
consistency of deﬁnition for clinical depression provided
a more homogenous representation of mortality risk in
depressed cases according to modern DSM/ICD diagnostic
criteria.
The present study found slightly higher risk in studies of
all ages compared to older adult samples, and the study with
the youngest age group (15–49 years) reported the highest
risk of excess mortality (RR 3.55 95% CI 1.97–6.39). One
otherreview has examined mortality by agegroupandfound
increased risk for adult samples over age 40, compared to
all adults (adults ≥18 years) or older adults (≥65 years)
[36]. The nonlinear trend by age reported in this review
may reﬂect the heterogeneity of age groupings within the
data available. One hypothesis for the reduced risk in older
age groups is that it reﬂects survivor bias within depressed
samples. It is possible that people with depressive disorders
are less likely to survive into older age and hence the risk of
excess mortality is reduced in this age group.
Several possible explanations have been advanced for
the higher mortality risk associated with depression. First,
depression and physical disorders co-occur and frequently
complicate each other [39]. Co-occurring disorders may
mask the presence of depression, and depression in com-
bination with physical disorders results in poorer health
outcomes [26, 39]. Data from the recent World Mental
Health Survey show that individuals are more likely to seek
treatment for physical disorders than for mental disorders
[14]. Other studies have found that even though individ-
uals may not seek treatment speciﬁcally for their mental
disorders, they often seek treatment for coexisting physical
health problems [72]. Although 5.4% of a patient sample
attending a General Practice [GP] sought treatment for
mental disorders, prevalence of clinical or subclinical criteria
for a mental disorder within the GP attending population
was over 40% [72]. Individuals may be accessing health
care but are not reporting symptoms of mental disorder,
or medical professionals are not recognizing symptoms in
persons with coexisting physical disorders. It is likely thatEpidemiology Research International 5
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Records identiﬁed through database searching
(n = 11.452)
Additional records identiﬁed
through manual search
(n = 77)
Records after duplicates removed
(n = 11.309)
Full-text articles assessed for eligibility
(n = 554)
Studies included in quantitative analysis
(n = 20)
Records excluded after abstract/title search (pre-
morbid sample, clinical trial, inpatient sample)
(n = 3.025)
1Not community cases = study featured clinical samples or members of a treatment group only
2Risk estimate not reported = reported number of exposed who died but not the denominator therefore not allowing mortality
rate to be calculated, or did not report deaths in controls
1Not clinically deﬁned depression = study used a scale not validated against dsm or icd criteria therefore reports on depressive
symptomatology only
Not community cases (86)1, sample not
representative (162), all = cause mortality
not reported (76)2, risk estimate not reported
(118), not clinically deﬁned depression (90)3,
study overlap (2)
Figure 1: Flowchart showing results of systematic review.
individuals with multiple health problems are not receiving
appropriate treatment for a comorbid mental disorder
[39]. Underdiagnosis is a concern as depression has been
associated with poorer health outcomes including higher
fatality rates in those with coronary heart disease [73, 74],
cancer [75], and stroke [71].
Persons suﬀering depression are also more likely to
neglect their health and show poor adherence to prescribed
medication regimens [15, 22–24]. The causal direction of
these relationships is a focus of current research. Possible
associations include depression as a result of lifestyle factors,
depression leading to lifestyle factors or both depression
and lifestyle factors resulting from other independent factors
[76]. Improvement of diagnosis and treatment of comorbid
physical and mental health problems in primary care may
reduce mortality in these groups.
A shorter followup period was associated with increased
risk of excess mortality compared to longer follow-up
periods. Two of the studies with shorter follow-up period
included exposure measures of period prevalence such past-
year [52]a n dl i f e t i m e[ 63] rather than current preva-
lence. This ﬁnding is unexpected as period prevalent cases,
which include those without the current disorder, would
presumably be less likely to neglect their health and have
better adherence to medication at the time of the study
baseline [15] which may be expected to show lower relative
mortality. Possible recall bias in measures of period and
lifetime prevalencemayresultinmisclassiﬁcationandreduce
relative diﬀerences in mortality if nondiﬀerential. However,
insuﬃcient data were available to look at the association
between exposure measure and eﬀect size. The eﬀect of
exposure measure deserves further exploration, particularly
thepossibleinteractionwithfollow-upperiodandagegroup.
The main strength of this study relates to the inclusion
criteria which ensured relatively consistent diagnosis of
depressive disorder, limited to population-based studies.
Studies were included where estimates for clinically deﬁned
depression (depression meeting DSM or ICD diagnos-
tic criteria) were reported while broader mental disorder
categories of aﬀective disorders and mood disorder were
excluded. Dimensional measures of symptomatology and
psychological distress were also excluded. Inclusion of sub-
clinical samples may reduce the risk of excess mortality as
severity of depressive symptoms is related to higher rates8 Epidemiology Research International
RR = relative risk; CI = conﬁdence interval  
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Figure 2: Forest plot showing included studies and pooled relative risks of excess all-cause mortality in community cases of depressive
disorders, by diagnostic type.
of suicide and self-harm [77]. Whilst acknowledging that
mentalill health isa continuumratherthan dichotomous(as
conceptualizedby moderndiagnostic standards), itwould be
inaccurate to compare outcomes for diﬀerent categories of
risk, for example, the inclusion of studies where the “at risk”
group comprised major depression, minor depression, and
subthreshold depression, compared to studies where the “at
risk” group included only major depression [26, 72].
A limitation is the low number of studies focusing
on children or adolescents with depression. It may be
that the inclusion of studies featuring child and adolescent
samples would aﬀect the pooled estimate. More cohort
studiesinvolvingyoungpeoplesuﬀeringmentaldisordersare
needed to gain a true picture of the long-term outcome of
depression across the lifespan.
The only information identiﬁed for children and adoles-
cents with depression was on clinical or inpatient samples,
or where the focus was on traits and behaviors rather than
clinically signiﬁcant mental disorders [70, 78–84]. The lack
of data for long-term followup of community adolescent
cases of depression may be due, at least in part, to lack of
epidemiological studies which screen for mental disorders
in young people. While many countries have carried out
regional or national level epidemiologic surveys of mental
health in adults, few similar surveys have been conducted
for young people. Those studies that have done so have
not yet reported long-term outcomes such as mortality
[85, 86]. Considering the consistency of the relationship
betweenearlymortalityanddepression,andthelinkbetween
depression and serious physical disorders, should be given toEpidemiology Research International 9
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Figure 3: Funnel plot, using data from 21 studies of excess all-
cause mortality in cases of clinical depression, with log relative risk
displayed on the horizontalaxis.
theidentiﬁcationofchildrenandadolescentswithdepression
asearlyaspossiblenotonlytoaddresstheirmentalhealthbut
also so that physical health can be monitored.
Analysis of heterogeneity in this review found a high
proportion of between-study variance was attributable to
follow-up period, gender, and type of depression. Further
research is required in order to compare and contrast the
risk of premature mortality in mental disorders, other than
depression. Similar analyses are needed across the spectrum
of mental disorders. If conducted along with similar spec-
iﬁcations to this study, the results could be compared to
identify those disorders which present the greatest risk of
premature death.
Our ﬁndings support the importance of identiﬁcation
and treatment of depression in primary care, including
where depression is comorbid with physical disorders. Most
patientswith depressionare treatedinprimary care,andhere
it should be possible to adequately identify and treat comor-
bid physical disorders. Where depression is being treated in
a mental health service, it is important for clinicians to be
vigilantregarding thephysicalhealthstatusofthepatientand
intervene to minimize lifestyle disease risk factors and have
emerging physical disease treated early and eﬀectively.
Appendix
See Table 2.
References
[1] T. B. Ustun, J. L. Ayuso-Mateos, S. Chatterji, C. Mathers, and
C. J. L. Murray, “Global burden of depressive disorders in the
year 2000,” British Journal of Psychiatry, vol. 184, pp. 386–392,
2004.
[ 2 ]C .J .L .M u r r a ya n dA .D .L o p e z ,“ E v i d e n c e - b a s e dh e a l t h
policy—lessons from the global burden of disease study,”
Science, vol. 274, no. 5288, pp. 740–743, 1996.
[ 3 ]C .D .M a t h e r s ,C .S t e i n ,D .M .F a te ta l . ,“ G l o b a lB u r d e no f
Disease 2000: version 2 methods and results,” Tech. Rep. 50,
WHO, Geneva, Switzerland, 2002.
[4] K. Hawton and K. van Heeringen, “Suicide,” The Lancet,v o l .
373, no. 9672, pp. 1372–1381, 2009.
[5] W. D. Hall, A. Mant, P. B. Mitchell, V. A. Rendle, I. B. Hickie,
and P. McManus, “Association between antidepressant pre-
scribing and suicide in Australia, 1991–2000: trend analysis,”
British Medical Journal, vol. 326, no. 7397, pp. 1008–1011,
2003.
[ 6 ]J .J .M a n n ,A .A p t e r ,J .B e r t o l o t ee ta l . ,“ S u i c i d ep r e v e n t i o n
strategies: a systematic review,” Journal of the American
Medical Association, vol. 294, no. 16, pp. 2064–2074, 2005.
[7] D. W. Black, “Iowa record-linkage study: death rates in
psychiatric patients,” Journal of Aﬀective Disorders, vol. 50, no.
2-3, pp. 277–282, 1998.
[8] P. Allebeck and B. Wistedt, “Mortality in schizophrenia. A
ten-year follow-up based on the Stockholm county inpatient
register,” Archives of General Psychiatry, vol.43,no. 7,pp. 650–
653, 1986.
[9] M.H ame r ,E .St amat akis,andA .St e p t oe ,“ P sy c hiat richosp it al
admissions, behavioral risk factors, and all-cause mortality:
the Scottish Health Survey,” Archives of Internal Medicine,v o l .
168, no. 22, pp. 2474–2479, 2008.
[10] A. Sims, “Why the excess mortality from psychiatric illness?”
British Medical Journal, vol. 294, no. 6578, pp. 986–987, 1987.
[11] T. J. Craig and S. P. Lin, “Mortality among psychiatric inpa-
tients. Age-adjusted comparison of populations before and
after psychotropic drug era,” Archives of General Psychiatry,
vol. 38, no. 8, pp. 935–938, 1981.
[12] J. L. Geller, “The last half-century of psychiatric services as
reﬂected in psychiatric services,” Psychiatric Services,v o l .5 1 ,
no. 1, pp. 41–67, 2000.
[13] W. Fakhoury and S. Priebe, “The process of deinstitution-
alization: an international overview,” Current Opinion in
Psychiatry, vol. 15, no. 2, pp. 187–192, 2002.
[14] J. Ormel, M. Petukhova, S. Chatterji et al., “Disability and
treatment of speciﬁc mental and physical disorders across the
world,” British Journal of Psychiatry, vol. 192, no. 5, pp. 368–
375, 2008.
[15] J. C. Barefoot and M. Schroll, “Symptoms of depression, acute
myocardial infarction, and total mortality in a community
sample,” Circulation, vol. 93, no. 11, pp. 1976–1980, 1996.
[ 1 6 ]N .B r e s l a u ,E .L .P e t e r s o n ,L .R .S c h u l t z ,H .D .C h i l c o a t ,
and P. Andreski, “Major depression and stages of smoking: a
longitudinal investigation,” Archives of General Psychiatry,v o l .
55, no. 2, pp. 161–166, 1998.
[17] L. C. Dierker, S. Avenevoli, M. Stolar, and K. R. Merikangas,
“Smoking and depression: an examination of mechanisms of
comorbidity,” American Journal of Psychiatry, vol. 159, no. 6,
pp. 947–953, 2002.
[18] K. M. Scott, M. A. McGee, M. A. Oakley Browne, and J. E.
Wells, “Mental disorder comorbidity in Te Rau Hinengaro:
the New Zealand Mental Health Survey,” Australian and New
Zealand Journal of Psychiatry, vol. 40, no. 10, pp. 875–881,
2006.
[19] L. Degenhardt, W. Hall, M. Lynskey, C. Coﬀey, and G. Patton,
“The association between cannabis use and depression: a
review of the evidence,” in Marijuana and Madness: Psychiatry
and Neurobiology,D .J .C a s t l ea n dR .M u r r a y ,E d s . ,C a m b r i d g e
University Press, New York, NY, USA, 2004.10 Epidemiology Research International
[20] C. A. Roeloﬀs, A. Fink, J. Un¨ utzer, L. Tang, and K. B. Wells,
“Problematicsubstanceuse,depressive symptoms,andgender
in primary care,” Psychiatric Services, vol. 52, no. 9, pp. 1251–
1253, 2001.
[21] L. de Wit, A. van Straten, F. Lamers, P. Cuijpers, and B.
Penninx,“Are sedentarytelevisionwatchingandcomputeruse
behaviors associated with anxiety and depressive disorders?”
Psychiatry Research, vol. 186, no. 2-3, pp. 239–243, 2011.
[22] M. H. L. van der Wal, T. Jaarsma, D. K. Moser, N. J. G.
M. Veeger, W. H. Van Gilst, and D. J. Van Veldhuisen,
“ C o m p l i a n c ei nh e a r tf a i l u r ep a t i e n t s :t h ei m p o r t a n c eo f
knowledge and beliefs,” European Heart Journal, vol. 27, no.
4, pp. 434–440, 2006.
[23] E. H. B. Lin, W. Katon, M. Von Korﬀ et al., “Relationship of
depression and diabetes self-care, medication adherence, and
preventive care,” Diabetes Care, vol. 27, no. 9, pp. 2154–2160,
2004.
[24] J. H. Park, HA. K. Kim, J. H. Park, and J. H. Kim, “Diﬀerences
inadherence toantihypertensive medicationregimens accord-
ing to psychiatric diagnosis: results of a Korean population-
based study,” PsychosomaticMedicine,vol.72,no.1,pp. 80–87,
2010.
[25] A. Sherwood, J. A. Blumenthal, R. Trivedi et al., “Relationship
of depression to death orhospitalizationin patients with heart
failure,” Archives of Internal Medicine, vol. 167, no. 4, pp. 367–
373, 2007.
[ 2 6 ]S .M o u s s a v i ,S .C h a t t e r j i ,E .V e r d e s ,A .T a n d o n ,V .P a t e l ,a n d
B. Ustun, “Depression, chronic diseases, and decrements in
health: results from the World Health Surveys,” The Lancet,
vol. 370, no. 9590, pp. 851–858, 2007.
[27] A. L. Gross, J. J. Gallo, and W. W. Eaton, “Depression
and cancer risk: 24 years of follow-up of the Baltimore
epidemiologic catchment area sample,” Cancer Causes and
Control, vol. 21, no. 2, pp. 191–199, 2010.
[28] J. K. Kiecolt-Glaser and R. Glaser, “Depression and immune
functioncentralpathwaystomorbidityandmortality,”Journal
of Psychosomatic Research, vol. 53, no. 4, pp. 873–876, 2002.
[29] L. A. Pratt, R. M. BCrum, H. K. Aermenian, J. J. Gallo, and
W. E. Eaton, “Coronary heart disease/myocardial infarction:
depression, psychotropic medication, and risk of myocardial
infarction. Prospective data from the Baltimore ECA follow-
up,” Circulation, vol. 94, no. 12, pp. 3123–3129, 1996.
[30] J. Licinio and M. L. Wong, “The role of inﬂammatory media-
torsinthebiologyofmajordepression:centralnervoussystem
cytokines modulate the biological substrate of depressive
symptoms, regulate stress-responsive systems, and contribute
to neurotoxicity and neuroprotection,” Molecular Psychiatry,
vol. 4, no. 4, pp. 317–327, 1999.
[31] S. Su, A. H. Miller, H. Snieder et al., “Common genetic con-
tributions to depressive symptoms and inﬂammatorymarkers
in middle-aged men: the twins heart study,” Psychosomatic
Medicine, vol. 71, no. 2, pp. 152–158, 2009.
[32] A. Steptoe, S. R. Kunz-Ebrecht, and N. Owen, “Lack of
association between depressive symptoms and markers of
immune and vascular inﬂammation in middle-aged men and
women,” Psychological Medicine, vol. 33, no. 4, pp. 667–674,
2003.
[33] R. B. Goldberg, “Cytokine and cytokine-like inﬂammation
markers, endothelial dysfunction, and imbalanced coagula-
tionindevelopmentofdiabetes anditscomplications,”Journal
of Clinical Endocrinology and Metabolism,v o l .9 4 ,n o .9 ,p p .
3171–3182, 2009.
[34] G. K. Hansson, “Mechanisms of disease: inﬂammation,
atherosclerosis,andcoronaryartery disease,”TheNewEngland
Journal of Medicine, vol. 352, no. 16, pp. 1685–1626, 2005.
[35] E. C. Harris and B. Barraclough, “Excess mortality of mental
disorder,” British Journal of Psychiatry, vol. 173, pp. 11–53,
1998.
[36] P. Cuijpers and F. Smit, “Excess mortality in depression:
a meta-analysis of community studies,” Journal of Aﬀective
Disorders, vol. 72, no. 3, pp. 227–236, 2002.
[37] L. R. Wulsin, G. E. Vaillant, and V. E. Wells, “A system-
atic review of the mortality of depression,” Psychosomatic
Medicine, vol. 61, no. 1, pp. 6–17, 1999.
[38] M. van den Akker, A. G. Schuurman, K. T. J. L. Ensinck,and F.
Buntinx, “Depression as a risk factor for total mortality in the
community:ameta-analysis,”ArchivesofPublicHealth,vol.61,
no. 6, pp. 313–332, 2003.
[39] J. Seymour and T. B. Benning, “Depression, cardiac mortality
and all-cause mortality,” Advances in Psychiatric Treatment,
vol. 15, no. 2, pp. 107–113, 2009.
[40] W. W. Eaton, S. S. Martins, G. Nestadt, O. J. Bienvenu, D.
Clarke, and P. Alexandre, “The burden of mental disorders,”
Epidemiologic Reviews, vol. 30, no. 1, pp. 1–14, 2008.
[41] APA, Diagnostic and Statistical Manual of Mental Disorders
(DSM-IV-TR), Text Revision, American Psychiatric Associa-
tion, Washington,DC, USA, 4th edition, 2000.
[42] WHO, The ICD-10 Classiﬁcation of Mental and Behavioural
Disorders : Clinical Descriptions and Diagnostic Guidelines,
World Health Organization,Geneva, Switzerland, 1992.
[43] D. F. Stroup, J. A. Berlin, S. C. Morton et al., “Meta-analysis
of observational studies in epidemiology: a proposal for
reporting,” Journal of the American Medical Association,v o l .
283, no. 15, pp. 2008–2012, 2000.
[ 4 4 ]E .S .P a y k e l ,G .L .K l e r m a n ,a n dB .A .P r u s o ﬀ, “Treatment
setting and clinicaldepression,” Archives of General Psychiatry,
vol. 22, no. 1, pp. 11–21, 1970.
[ 4 5 ]M .J .B r a d b u r n ,J .J .D e e k s ,a n dD .G .A l t m a n ,“ M e t a n —
a command for meta-analysis in Stata,” in Meta-Analysis in
Stata: An Updated Collection from the Stata Journal,J .A .C .
Sterne, Ed., StataCorp LP, College Station, Tex, USA, 2009.
[ 4 6 ]R .J .H a r r i s ,M .J .B r a d b u r n ,J .J .D e e k s ,D .G .A l t m a n ,R .M .
Harbord, and J. A. C. Sterne, “Metan: ﬁxed- and random-
eﬀects meta-analysis,” Stata Journal, vol. 8, no. 1, pp. 3–28,
2008.
[47] J. P. T. Higgins and S. G. Thompson, “Controlling the
risk of spurious ﬁndings from meta-regression,” Statistics in
Medicine, vol. 23, no. 11, pp. 1663–1682, 2004.
[48] R. M.Harbord and J.P.T. Higgins,“Meta-regression in Stata,”
Stata Journal, vol. 8, no. 4, pp. 493–519, 2008.
[49] A. Mykletun, O. Bjerkeset, S. Øverland, M. Prince, M. Dewey,
andR. Stewart,“Levels ofanxiety anddepressionaspredictors
of mortality: the HUNT study,” British Journal of Psychiatry,
vol. 195, no. 2, pp. 118–125, 2009.
[50] J. A. Adamson, G. M. Price, E. Breeze, C. J. Bulpitt, and A.
E. Fletcher, “Are older people dying of depression? Findings
from the Medical Research Council Trial of the Assessment
and ManagementofOlder People in the Community,” Journal
of the American Geriatrics Society, vol. 53, no. 7, pp. 1128–
1132, 2005.
[ 5 1 ]J .J .G a l l o ,H .R .B o g n e r ,K .H .M o r a l e s ,E .P .P o s t ,T .T .H a v e ,
andM.L.Bruce,“Depression,cardiovasculardisease,diabetes,
and two-year mortality among older, primary-care patients,”
American Journal of Geriatric Psychiatry,v o l .1 3 ,n o .9 ,p p .
748–755, 2005.Epidemiology Research International 11
[52] S. Mogga, M. Prince, A. Alem et al., “Outcome of major
depression in Ethiopia: population-based study,” British Jour-
nal of Psychiatry, vol. 189, pp. 241–246, 2006.
[53] J. Snowdon and F. Lane, “The botany survey: a longitudinal
study of depression and cognitive impairment in an elderly
population,” International Journal of Geriatric Psychiatry,v o l .
10, no. 5, pp. 349–358, 1995.
[ 5 4 ]A .F .J o r m ,A .S .H e n d e r s o n ,D .W .K .K a y ,a n dP .A .J a c o m b ,
“Mortality in relation to dementia, depression and social
integration in an elderly community sample,” International
Journal of Geriatric Psychiatry, vol. 6, no. 1, pp. 5–11, 1991.
[55] A. S. Henderson,A. E. Korten, P. A. Jacombet al.,“The course
of depression in the elderly: a longitudinal community-based
study in Australia,” Psychological Medicine,v o l .2 7 ,n o .1 ,p p .
119–129, 1997.
[56] E. Bergdahl, J. M. C. Gustavsson, K. Kallin et al., “Depression
among the oldest old: the Umea 85+ study,” International
Psychogeriatrics, vol. 17, no. 4, pp. 557–575, 2005.
[57] R. A. Schoevers, M. I. Geerlings, D. J. H. Deeg, T. J. Holwerda,
C. Jonker, and A. T. F. Beekman, “Depression and excess
mortality:evidence foradoseresponse relationincommunity
livingelderly,”InternationalJournalofGeriatric Psychiatry,v ol.
24, no. 2, pp. 169–176, 2009.
[58] T. Pulska, K. Pahkala, P. Laippala, and S. L. Kivel¨ a, “Six-
year survival of depressed elderly Finns: a community study,”
International Journal of Geriatric Psychiatry,v o l .1 2 ,n o .9 ,p p .
942–950, 1997.
[59] I. A. Davidson, M. E. Dewey, and J. R. M. Copeland, “The
relationship between mortality and mental disorder: evidence
from the Liverpool longitudinal study,” International Journal
of Geriatric Psychiatry, vol. 3, no. 2, pp. 95–98, 1988.
[60] K.Engedal,“Mortalityintheelderly—a3-yearfollow-upofan
elderly community sample,” International Journal of Geriatric
Psychiatry, vol. 11, no. 5, pp. 467–471, 1996.
[61] B .W .J .H .P e nninx ,S.W .G e e r ling s,D .J .H .D e e g,J .T .M.V an
Eijk, W.VanTilburg, and A.T. F. Beekman,“Minorandmajor
depression and the risk of death in older persons,” Archives of
General Psychiatry, vol. 56, no. 10, pp. 889–895, 1999.
[ 6 2 ]A .K o u z i s ,W .W .E a t o n ,a n dP .J .L e a f ,“ P s y c h o p a t h o l o g ya n d
mortality in the general population,” Social Psychiatry and
Psychiatric Epidemiology, vol. 30, no. 4, pp. 165–170, 1995.
[ 6 3 ] D .Z h e n g ,C .A .M a c e r a ,J .B .C r o f t ,W .H .G i l e s ,D .D a v i s ,a n d
W.K. Scott,“Major depressionand all-cause mortality among
white adults in the United States,” Annals of Epidemiology,v o l .
7, no. 3, pp. 213–218, 1997.
[ 6 4 ]J .M .M u r p h y ,R .R .M o n s o n ,a n dD .C .O l i v i e r ,“ A ﬀective
disorders and mortality. A general population study,” Archives
of General Psychiatry, vol. 44, no. 5, pp. 473–480, 1987.
[65] M.L.Bru c e ,P .J .L e af ,G .P .M.R ozal,L.F lorio ,andR .A .H oﬀ,
“Psychiatricstatusand9-yearmortalitydataintheNewHaven
Epidemiologic Catchment Area study,” American Journal of
Psychiatry, vol. 151, no. 5, pp. 716–721, 1994.
[66] T. Pulska, K. Pahkala, P. Laippalla, and S. L. Kivel¨ a, “Major
depression as a predictor of premature deaths in elderly
people in Finland: a community study,” Acta Psychiatrica
Scandinavica, vol. 97, no. 6, pp. 408–411, 1998.
[67] T. Pulska,K.Pahkala,P.Laippala,andS.L.Kivel¨ a, “Survival of
elderly Finnssuﬀeringfromdysthymic disorder: a community
study,” Social Psychiatry and Psychiatric Epidemiology, vol. 33,
no. 7, pp. 319–325, 1998.
[68] A. Aromaa, R. Raitasalo, A. Reunanen et al., “Depression
and cardiovascular diseases,” Acta Psychiatrica Scandinavica,
Supplement, vol. 89, supplement 377, pp. 77–82, 1994.
[ 6 9 ]D .J .V i n k e r s ,M .L .S t e k ,J .G u s s e k l o o ,R .C .v a nd e rM a s t ,
and R. G. J. Westendorp, “Does depression in old age increase
only cardiovascular mortality? The Leiden 85-plus study,”
International Journal of Geriatric Psychiatry,v o l .1 9 ,n o .9 ,p p .
852–857, 2004.
[ 7 0 ]M .J o k e l a ,J .F e r r i e ,a n dM .K i v i m ¨ aki, “Childhood problem
behaviors and death by midlife: the British national child
development study,” Journal of the American Academy of Child
and Adolescent Psychiatry, vol. 48, no. 1, pp. 19–24, 2009.
[71] L. S. Williams, S. S. Ghose, and R. W. Swindle, “Depression
andothermentalhealthdiagnosesincreasemortalityriskafter
ischemic stroke,” American Journal of Psychiatry, vol. 161, no.
6, pp. 1090–1095, 2004.
[ 7 2 ]M .A n s s e a u ,M .D i e r i c k ,F .B u n t i n k xe ta l . ,“ H i g hp r e v a l e n c e
of mental disorders in primary care,” Journal of Aﬀective
Disorders, vol. 78, no. 1, pp. 49–55, 2004.
[73] J. Barth, M. Schumacher, and C. Herrmann-Lingen, “Depres-
sion as a risk factor for mortality in patients with coronary
heart disease: a meta-analysis,” Psychosomatic Medicine,v o l .
66, no. 6, pp. 802–813, 2004.
[ 7 4 ]P .G .S u r t e e s ,N .W .J .W a i n w r i g h t ,R .N .L u b e n ,N .J .
Wareham, S. A. Bingham, and K. T. Khaw, “Depression and
ischemic heart disease mortality: evidence from the EPIC-
Norfolk United Kingdom prospective cohort study,” American
Journal of Psychiatry, vol. 165, no. 4, pp. 515–523, 2008.
[75] M. M. Desai, “The eﬀects of psychiatric history on cancer
outcomes: longitudinal evidence from a community sample
of women,” Dissertation Abstracts International: Section B: The
Sciences and Engineering, vol. 58, no. 4B, p. 1828, 1997.
[ 7 6 ]P .C u i j p e r sa n dR .A .S c h o e v e r s ,“ I n c r e a s e dm o r t a l i t yi n
depressive disorders:areview,” CurrentPsychiatryReports,v ol.
6, no. 6, pp. 430–437, 2004.
[77] J. Angst and M. Preisig, “Outcome of a clinical cohort of
unipolar, bipolar and schizoaﬀective patients. Results of a
prospective study from 1959 to 1985,” Schweizer Archiv fur
Neurologie und Psychiatrie, vol. 146, no. 1, pp. 17–23, 1995.
[78] E. Kjelsberg, “Adolescent psychiatric in-patients. A high-risk
group for premature death,” British Journal of Psychiatry,v o l .
176, pp. 121–125, 2000.
[79] O. Ostman, “Child and adolescent psychiatric patients in
adulthood,” Acta Psychiatrica Scandinavica,v o l .8 4 ,n o .1 ,p p .
40–45, 1991.
[80] M. Pelkonen, M. Marttunen, E. Pulkkinen, A. M. Koivisto,
P. Laippala, and H. Aro, “Excess mortality among former
adolescent male out-patients,” Acta Psychiatrica Scandinavica,
vol. 94, no. 1, pp. 60–66, 1996.
[81] M. M. Weissman, S. Wolk, R. B. Goldstein et al., “Depressed
adolescents grown up,” Journal of the American Medical
Association, vol. 281, no. 18, pp. 1707–1713, 1999.
[82] E. Fombonne, G. Wostear, V. Cooper, R. Harrington, and
M. Rutter, “The Maudsley long-term follow-up of child and
adolescent depression: 2. Suicidality, criminality and social
dysfunction in adulthood,” British Journal of Psychiatry,v o l .
179, pp. 218–223, 2001.
[83] H. C. Steinhausen, M. Meier, and J. Angst, “The Zurich
long-term outcome study of child and adolescent psychiatric
disorders in males,” Psychological Medicine, vol. 28, no. 2, pp.
375–383, 1998.
[84] J. Neeleman, S. Wessely, and M. Wadsworth, “Predictors of
suicide, accidental death, and premature natural death in a
general-population birth cohort,” The Lancet, vol. 351, no.
9096, pp. 93–97, 1998.12 Epidemiology Research International
[ 8 5 ]M .G .S a w y e r ,F .M .A r n e y ,P .A .B a g h u r s te ta l . ,The Mental
Health of Young People in Australia: Child and Adolescent
Component of the National Survey of Mental Health and
Well-Being, Mental Health and Special Programs Branch
CDoHaAC, Canberra, Australia, 2000.
[ 8 6 ]H .G r e e n ,A .M c G i n n i t y ,H .M e l t z e r ,T .F o r d ,a n dR .G o o d -
man, Mental Health of CHildren and Young People in Great
Britain, Executive tOfNSobotDoHatS, 2005.Submit your manuscripts at
http://www.hindawi.com
Stem Cells
International
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
MEDIATORS
INFLAMMATION
of
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Behavioural 
Neurology
Endocrinology
International Journal of
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Disease Markers
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
BioMed 
Research International
Oncology
Journal of
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Oxidative Medicine and 
Cellular Longevity
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
PPAR Research
The Scientific 
World Journal
Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2014
Immunology Research
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Journal of
Obesity
Journal of
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
 Computational and  
Mathematical Methods 
in Medicine
Ophthalmology
Journal of
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Diabetes Research
Journal of
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Research and Treatment AIDS
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Gastroenterology 
Research and Practice
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Parkinson’s 
Disease
Evidence-Based 
Complementary and 
Alternative Medicine
Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com